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The dragon fruit of pitaya is a rustic fruit belonging to the Cactaceae family, the genus Hylocereus. It is known as
dragon fruit due to the presence of bright red skin with overlapping green fins covering the fruit. Other common
names given to this fruit are pitahaya, dragon pearl fruit, night-blooming cereus, strawberry pear, and Cinderella
plant. Depending on the species, its fruits may have different characteristics, such as shape, presence of thorns,
skin, and pulp color, reflecting high genetic variability. The health-promoting potential of pitaya fruit is due to the
presence of bioactive compounds related to numerous benefits such as anti-diabetic, anti-inflammatory,
antioxidant, anti-cancer, and antimicrobial. As a result of these beneficial actions, the consumption of this fruit has

increased in different regions worldwide.

dragon fruit pitaya antioxidant anti-inflammatory health effects delivery system

| 1. Introduction

Dragon fruit has been used as a medicinal food since ancient times by Mayas—using the fruit and the flowers as a
hypoglycemic, wound disinfectant and diuretic, for dysentery, tumor dissolution, and as a healing agent. Moreover,
the flowers and the seeds can be used as beverages for gastritis, as laxatives, and to improve kidney function.
These properties are derived from the multi-bioactive compounds found in this plant, mainly in the fruit.
Furthermore, it shows no toxicity since a study with dragon fruit extract at a dose of 1250 to 5000 mg/kg did not
produce interferences or abnormalities in the organs of animal models B4, Below it is possible to find some

effects of pitaya fruit.

As the results found in Table 1 show, the use of pitaya pulp or its bioactive compounds can exert anxiolytic,
antioxidant, and anti-inflammatory effects in animal models. Improvements in hepatic steatosis and reduction of
liver injury are also observed, in addition to balancing the intestinal microbiota. These results in animal studies

allow us to say they can also be observed in humans.

Table 1. In vivo biological and pharmacological activities of various pitaya extracts and pure compounds.

https://encyclopedia.pub/entry/45453 1/23



Healthy Benefits of Hylocereus Species | Encyclopedia.pub

Plant Part or

Properties Active Species

Compounds
Pulp and
peel rich in
maltotriose,

Anxiolytic-like quercetin-3- H.

effects O-hexoside, polyrhizus.
and betalains
bioactive
compounds.

Metabolic Betalain-rich H.

effects pitaya pulp. undatus.

Betalain-rich H.

pitaya juice.
Pitaya’s H.
juice. polyrhizus.

polyrhizus.

Extraction

Ethanolic
and
aqueous
extracts.

Aqueous
extract.

Aqueous
juice.

Aqueous
juice.

Experimental
Model

Zebrafish from
both sexes.

Streptozotocin-
induced
diabetes in
male Sprague-
Dawley rats.

High-
carbohydrate,
high-fat diet-
induced
metabolic
syndrome
male Wistar
rats.

High-
carbohydrate,
high-fat diet-
induced
metabolic
syndrome

Route of
2t Administration

0.1 mg/mL or
0.5 mg/mL or Dissolved in the
1.0 mg/mL, 20  fish’s water.
uL.
250 or 500 mg .

Intragastric
per kg body avage
weight. gavage.
5% of red
pitaya juice .
during the Oral by feeding.
diet.
5% of red Oral by feeding.
pitaya juice
during the
diet.

Methods of
Analysis

Anxiolytic
activities and
toxicity assays.

Pulse wave
velocities,
surgical
procedures, and
oxidative stress
analyses.

Biochemical and
physical tests,
as well as
histopathological
assessments.

Biochemical and
physical tests,
as well as
genetic
assessments.

Observations References

The extracts
showed no
toxicity in the
fish model and
exerted
significant
anxiolytic
effects as the 5]
fish reduced
their
permanence in
the clear zone
of the
experimentation
area compared
to controls.

The treated rats

had reduced

blood pressure,
pulse wave 81
velocities, and

pulse

pressures.

There was a
significant
reduction in the
diastolic
stiffness of the
treated rats.
Additionally, the
treated rats o
presented
reductions in
the alkaline
phosphatase
and alanine
transaminase
serum
concentrations.

During the 8
treatment, the
omental and
epididymal fat

of the rats
increased. The
pitaya
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Plant Part or
Properties Active Species  Extraction
Compounds

Experimental Route of Methods of

Model a— Administration Analysis O LR SR

male Wistar treatment

rats. reversed the
rats’ metabolic
changes by up-
regulating the
obesity-related
Pomc and Insr
genes in the
liver tissues.

The purified
betacyanin
ameliorated the
AT's
hypertrophy,
liver steatosis,
body glucose
intolerance, and
the body’s IR.
In the liver, the
purified
betacyanins
also augmented
the genetic
expression of
lipid
. ‘ High-fat diet- Different . . . metabolism
Pitaya’s peel . concentrations Biochemical and  genes, such as
e H. Purified fed male . g ; . ]
purified ; of different Oral by feeding.  histopathological  the Acox1,
betacyanins. Ldate betacyanins. C‘,WBL/G‘] purified analyses. Cptlb, Cptla,
mice. . .
betacyanins. Insigl,
PPARY,
AdipoR2, and
Insig2 and of
FGF-21 genes.
The purified
betacyanins
alleviated the
liver's FGF21
resistance,
decreased the
liver's
fatty acid
biosynthesis,
and elevated
the liver’s fatty
acid oxidation.
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Plant Part or

Experimental

Route of

Administration

Intragastric
gavage.

Oral by drinking.

Oral by feeding

Methods of
Analysis

Biochemical,
sequencing, and
histological
analyses.

Biochemical and
histopathological
assessments.

Biochemical
assessments.

[1][2][3][17] triglycerides,

Observations References

The fruit
protected the
mice from
obesity and its
related
metabolic
disorders.
There were
improvements
in the
inflammatory
statuses of the
treated rats, as
well as their gut
microbiota
(there was a
decrease in the
ratio of
Firmicutes and
Bacteroidetes
and an increase
in the relative
amount of
Akkermansia).

There were
improvements
in the FGF-21
resistance and
lipid
metabolisms of
the treated rats.
Additionally, the
juice protected
the rats against
hepatic
steatosis and
IR.

There was an
increase in the
levels of HDL-c
and a
significant
reduction in the
levels of Total
cholesterol,
LDL,

s

[10]

121

phenolic
antion of

tioxidant

Table 2. Main bioactive compounds of pulp, peel, and seeds of the genus Hylocereus.

Properties Active Species  Extraction Model Dose
Compounds
Diet-induced
obesity, liver
Betacyanin- H Red pitaya’s  steatosis, and
rich pitaya 5/ G fruit insulin 200 mg/kg.
fruit. poly " betacyanins. resistance
C57BL/6J
mice.
Pitaya juice
ngr Inhenols Steatosis diet-
anp H. Aqueous induced obese
: undatus. juice. C57BL/6J
flavonoids :
. . mice.
bioactive
compounds.
Concentrated  H. Pulp with Hyperlipidemic 100, 200, and
Pitaya Pulp polyrhizus.  seed female 400
with seeds C57BL/6 mice mg/kg/day
. . Pulp
Bioactive ! Molecular
References Peel, or
Compounds Structures
Seed
. Ho_~_8 .
Anthocyanins O
(cyanidin 3- .
glucoside, Peel s ¢
—— delphinidin 3- and IS
glucoside, and pulp N
pelargonidin 3- ' o
glucoside) 0 N
20][21][22 . .
[20l[21](22] Ascorbic acid Peel o, 2 Ho
(23] and _
pulp H OH

Health Effects

Concentration
(Dry Weight)

Anti-inflammatory,
antioxidant

Antioxidant, anti-
cancer, anti-diabetic,
anti-lipidemic

0.82+0.17a12.67
0.63 mg/100 g (pulp)

and 44.3865 + 1.3125
mg/100 g (peel)

294+1.1a5.64+
0.7 mg/100 g (pulp)
and 175 £ 15.7 pmol
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References

[23][24]

(25][26]

(20][26][27]

(28][29]

(20]30]

[23][28](31]

(20]33]

(23][34](35]

Bioactive
Compounds

Betacyanin

Lycopene

[3-carotene

Tocopherol

p-Coumaric acid

Gallic acid

Syringic acid

Vanillic acid

Pulp,
Peel, or
Seed

Peel
and

pulp

Pulp

Pulp

Seed

Pulp
and
seed

Peel,
pulp,
and

seed

Peel,
pulp,
and

seed

Peel
and

pulp

Molecular
Structures

Health Effects

Anti-microbial, anti-
viral, pigments,
hypolipidemic

Antioxidant, anti-
diabetic, anti-cancer

Antioxidant, anti-
diabetic, anti-
cardiovascular
diseases

Antioxidant, anti-
cancer, anti-
diabetes, anti-
cardiovascular
diseases

Antioxidant, anti-
diabetic, anti-
lipidemic

Antioxidant, anti-
diabetic, anti-obesity

Antioxidant, anti-
diabetes, anti-
cardiovascular
diseases, anti-
cancer

Antioxidant, anti-
inflammatory, anti-
diabetic, anti-
proliferative, and
anti-atherogenic
activities

Concentration
(Dry Weight)

Trolox equivalents
antioxidant capacity
(TEAC)/g (peel)

10.3+0.22a82.79 =
0.55 (pulp) and 13.8 £
0.85a18.67 £ 0.50
mg/100 g (peel)

3.2+ 0.6 ug/100 g
(pulp)

209.1 + 0.1 pg/100 g
(pulp)

150 ug/100 g (seed)

0.365a1.52+1,4
mg/100 g (seed) and
0.16 mg 100 g (pulp)

240+2.7a53.2+
6.2 mg GAE/100 g
(pulp), 39.9 mg
GAE/100 g (peel)and
375.1 mg GAE/100 g
(seed)

Variando de 0.095 a
65.10 £ 0.04 pg/100 g
(peel and pulp)

Seed (NA)

0.64 mg/100 g (peel
and pulp)

s
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References Bioactive Pz::p(’)r Molecular Health Effects Concentration s
Compounds Seé d Structures (Dry Weight)
HO. O oH
(201 Phthalic acid Peel o  Antioxidant (NA) 1 in pre-
[43][44] 45 \wed that
Benzoic acids ~authors
e [46]
Szﬁfﬁ.tév i @) Peel variando de 0.4 %
’ ) N oﬁ’
[36] 3 hydroxyl benzoic  and oL &w ) Antioxidant O'(;f()él'g(?j Ofnd
47 cid (), Pulp X ugel) g (pulp -ats and,
4-hydroxy benzoic . the main
acid (c).
e : 0.08 mg/100 g (pul
[20][23](37] Caffeic acid and o _ Antioxidant e Mgt g (pulp
and peel)
seed °
Peel Lo Antioxidant, anti-
[18][38] Quercetin and Ho ) o 9 inflammatory, anti- :Fg)':'; r(T’]\lggoo g (pulp)
pulp Ly diabetic

7R Y. 129.11 (a), 252.65 (b),

oleic acid (a), ; on
223949 jinoleic acid (b) Pup il . - 533(), 6274 (d)
[41][42] linolenic acid (c), izglds e, Nutraceutical activity 6m0gg§)02gi ((p():l)JIpl)ga(r:;;

and palmitic acid vadvvvzm /100’ (seec’is)

(d) gre 3 AST—
aspartate LSCAVENGINGJ Mainly due to its polyphenolic L DEFENSES J st growth
factor 21 bioactive compounds sistance:
MyD88— sar factor
erythroid anocortin
gene; Sk a—tumor
factor ne«

ANTICANCER ANTI-AGING
BRAIN PROTECTIVE A HEART PROTECTIVE
J INFLAMMATORY
BURDEN
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Figure 1. Main antioxidant effects of Hylocereus species and their health effects. 1—increase; |— decrease.

| 3. Anti-Inflammatory Effects

Besides the antioxidant actions, dragon fruit can also exert anti-inflammatory actions. Saenjum et al. & found
anthocyanins (cyanidin 3-glucoside, delphinidin 3-glucoside, and pelargonidin 3-glucoside) in the pulp and peel of
pitaya red. The authors found that the pulp enriched with the first anthocyanin (cyanidin 3-glucoside) inhibited the
synthesis of reactive oxygen and nitrogen species, cyclooxygenase-2 (COX-2), and inducible nitric oxide synthase
(iNOS), in in vitro models and without resulting in cytotoxicity.

Another study showed that the dragon flesh and peel extract and the isolated squalene led to the inhibition of pro-
inflammatory enzymes such as cyclooxygenase-2 lipoxygenase and acetylcholinesterase and concluded that this
fruit could produce a significant potential for the control and management of inflammatory processes through

different pathways that may include, prostaglandin, leukotriene, and cholinergic pathways 28!,

Amim et al. 49 found different effects (anti-inflammatory, antioxidant and anti-bacterial actions) in the extracts of H.
polyrhizus and H. undatus (the aqueous extract of H. polyrhizus showed most significant effects than H. undatus).
The authors found that the aqueous extract of these species resulted in more protective anti-inflammatory and
antioxidant activities compared to the ethyl acetate and ethanolic extracts.

Al-Radadi et al. B9 found significant anti-inflammatory, anti-diabetic, anti-Alzheimer, and cytotoxic effects of gold
nanoparticles using H. polyrhizus.

Figure 2 shows the most prominent anti-inflammatory effects associated with the Hylocereus species.
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INNATE IMMUNE SYSTEM
TRIGGER — .« — i e e e — e e — s INFLAMMATION

PERSISTENCE
CHRONIC INFLAMMATION | <\ Chemokines, cytokines,

and immune cells

A’ & ACUTE INFLAMMATION
TISSUE DAMAGE ->
INFLAMMATORY DISEASE CELLULAR | DISSOLUTION
HOMEOSTASIS |
[ INHIBITS
[ INHIBITS PRO- ] PROSTAGLANDINS AND
INFLAMMATORY ENZYMES | LEUKOTRIENES
Mainly due to its anthocyanins ;f;:\
X bioactive compounds / / “
)k ‘?l‘
\\‘ v"
|
ANTI-AGING

(brain and heat

[ HELPS PREVENT
protection)

CANCER

0 J‘ 3
M ANTI-INFLAMMATORY M
IMPROVES DIABETES AND OTHER A IMPROVES IMMUNE
METABOLIC DISEASES REGULATION

INHIBITS INFLAMMATORY MACROPHAGES
(can J inflammatory pain and tissue remodeling)

Figure 2. Main anti-inflammatory effects of Hylocereus species and their health effects. (—decrease.

| 4. Prebiotic Effects
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The main carbohydrates in white and red flesh dragon fruit are glucose, fructose, and oligosaccharides. The mixed
oligosaccharides are resistant to hydrolysis by human a-amylase and artificial human gastric juice (about 34.88%
and 4.04%, respectively). Moreover, the mixed oligosaccharides can also stimulate the growth of lactobacilli and

bifidobacterial, thus showing prebiotic properties 211,

Dasaesamoh et al. 22 showed that the fecal fermentation of pitaya oligosaccharides increased the populations of
Bifidobacteria and Lactobacillus and reduced the populations of Bacteroides and Clostridium. Moreover, this fecal
fermentation resulted in a positive prebiotic effect. Lactic acid, acetic acid, propionic, and butyric acids were

produced at substantial concentrations.

| 5. Antimicrobial Effects

In a study to investigate the antimicrobial effect of red pitaya peels, Temak et al. 23 found that the extract has

efficient in vivo and in vitro effects against several microorganisms, such as Escherichi coli and P. aeruginosa.

Sushmitha et al. B4 investigated the effects of H. undatus seeds in Gram-negative and Gram-positive bacterial
species and found that the minimum inhibitory concentration is 50 uL for Staphylococcus aureus and Escherichia
coli. Tenore et al. B also found antimicrobial activity for hexane, chloroform, and ethanol extract of the skin of H.

undatus and showed inhibition of the growth of Gram-negative and Gram-positive bacteria.

Extract of the peel and fruit of the red dragon fruit can also exert anti-fungal actions against Rhizoctonia solani,

Candida albicans, Aspergillus flavus, Botrytis cinerea, Fusarium oxysporum, and Cladosporium herbarum 53,

| 6. Anti-Cancer Effects

Some studies have shown the anti-cancer potential of dragon fruit. Divakaran et al. 28 aimed to evaluate the ability
of this fruit to produce nanoparticles and found they can significantly inhibit the growth of MCF-7 breast cancer

cells.

Another study showed that the fecal fermentation of pitaya oligosaccharides augmented the populations of
Lactobacillus and decreased the populations of Bacteroides and Clostridium, and resulted in the production of
lactic acid, acetic acid, propionic and butyric acids that can inhibit Caco-2 cells and has a potential for risk

reduction in colon cancer 521,

In a very interesting study, Padmavathy et al. B2 demonstrated that methanol extracts of H. undatus have

promising anti-cancer effects against human liver cancer (HepG-2) cells.

Wu et al. 58 investigated the anti-proliferative effect of red pitaya on B16F10 melanoma cells. They showed that

the peel has stronger inhibition of the growth of these cancer cells than the flesh. The authors concluded that both
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peel and flesh are rich in polyphenols and good sources of antioxidants, and for these reasons, the peel can inhibit

the growth of melanoma cells.

The anti-cancer activities promoted by pitaya are related to several bioactive compounds such as phenolic acids,

flavonoids, and betacyanin (22169,

Figure 3 shows the most pronounced anti-cancer effects associated with the Hylocereus species.

ENDOGENOUS (GENETIC) + EXOGENOUS CANCER
RISK FACTORS (MUTATIONS) DEVELOPMENT

DAMAGE NEOPLASIA P
ceus @ ) ~=> [ MASS FORMATION

UNCONTROLLED,
FAILURE OF APOPTOSIS

1 CANCER CELLS MMMUNE
APOPTOSIS REGULATION
1 REGULATION OF ALTERS CANCER'’S
CELL'S CYCLES BIOENERGETICS

Mainly due to its phenolic acids,
flavonoids and betacyanin

4 TUMOR CELLS J CANCER
GROWTH PROGRESSION

Figure 3. Main anti-cancer effects of Hylocereus species. t—increase; |—decrease.

| 7. Anti-Diabetic Effects

Many studies have demonstrated that the consumption of red pitaya can reduce glycemia in humans 231441611 | g

systematic research and meta-analysis, Poolsup et al. (2 found that dragon fruit can be used to prevent diabetes.

The study of Putri et al. 2 showed that pitaya associated with metformin could significantly decrease glycemia
and HOMA-IR (homeostasis model assessment-Insulin Resistance) in type 2 diabetic rats. The authors suggested

that red dragon fruit could be used as an alternative to metformin due to its effectiveness in decreasing HOMA-IR
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(and thus, insulin resistance) and malondialdehyde levels. Moreover, the consumption of red pitaya promoted a

hypoglycemic effect in dyslipidemic C57BL/6 mice, contributing to reducing the risk of insulin resistance 3],

Fadlilah and Sucipto 4! found that pitaya (H. polyrhizus) effectively reduces fasting blood sugar levels in students

who consume high calories daily.

Marietta et al. 89 investigated the effects of red pitaya skin extract on glycemia and lipid profile of diabetic and

dyslipidemic male Wistar rats and found no significant reduction in glycemia.

| 8. Anti-Lipidemic Effects

The use of red pitaya can improve lipid profile, decrease total cholesterol, LDL-c, and triglycerides, and increase

HDL-c levels in normocholesterolemic subjects, pre-diabetic, and type 2 diabetic patients [43144161]

The consumption of red pitaya also showed benefits in lipid levels in dyslipidemic C57BL/6 mice, contributing to

reducing cardiovascular diseases [62l,

The study of Marietta et al. 62! evaluated the effects of the consumption of red pitaya skin extract on the lipid profile
of male Wistar rats with diabetes and dyslipidemia and did not find a significant reduction in the lipid profile of these

animals.

Setiawan et al. [¢8] investigated the effects of H. polyrhizus peel powder on male Balb-c mice. Their results showed
decreased triglycerides, total cholesterol levels, and LDL-c. Moreover, they observed an increase in HDL-c levels.
The authors concluded that the use of the peel of this fruit could improve the blood lipid of mice with

hyperlipidemia.

Figure 4 shows the most relevant anti-lipidemic and anti-diabetic effects associated with the Hylocereus species
and how these effects are associated with atherosclerosis. Table 3 summarizes some in vitro studies performed

with pitaya.
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CARDIOVASCULAR DISEASES
‘ i (DISORDERS OF THE BLOOD VESSELS AND OF THE HEART) i’

[ DIABETES OR ] Traditional risk factors DYSLIPIDEMIA

INSULIN RESISTANCE Py

Principally due to atherosclerosis and its complications

Lipids accumulation
on the arterial wall

Platelet activation and Atherothrombosis

thrombosis formation

ANTIDIABETIC ANTI-LIPIDEMIC

$ 4

J BLOOD + ANTI-INFLAMMATORY | |, TOTAL CHOLESTEROL, {,LDL-
GLUCOSELEVELS | ~  ~ ~— — — = =~ ¢, L TRIGLYCERIDES, P HDL-c

AND ANTIOXIDANT
EFFECTS

1 CARDIOVASCULAR J MORBIDITY AND MORTALITY
PROTECTION BY CARDIOVASCULAR CAUSES

Figure 4. Cardiovascular protective effects of the Hylocereus species. t—increase; |—decrease; HDL-c—high-

density lipoprotein cholesterol; LDL-c—low-density lipoprotein cholesterol.

Table 3. In vitro biological and pharmacological activities of various pitaya extracts and pure compounds.
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Properties

Anti-glycation

Anti-diabetic

Anti-plasmodium

Plant Part
Used or Species
Compounds
Freeze-
dried
powder rich H.
in phenolic polyrhizus.
bioactive
compounds.
iI_neaves rich H
. undatus.
triterpenes.
Bulb and H.
peel. undatus.
Peel. H.
polyrhizus.

Models

Bovine serum
albumin.

Bovine serum
albumin.

Dipeptidyl
peptidase-I1V
enzyme.

Plasmodium
falciparum
3D7 and W2
strains, HelLa
cells, and SK-
OV-3 cells.

Type of Extract

Ethanolic, hydro-
ethanolic,
methanolic,
hydro-
methanolic,
acetone,
aqueous, and
petroleum ether
extracts.

Chloroform
extract.

Ethanolic and
hydro- ethanolic
extracts of
pitaya’s fruit and
ethanolic extract
of pitaya’s peel.

Pigmented, n-
hexane,
dichloromethane,
and ethyl acetate
extracts.

Tested

Concentrations

Concentrations
range from 20
ug/mL to 100
pg/mL.

0.5-2.0
mg-mL~%, 3
mmol-L~%, and
5 mmol-L7%.

10 mg/100 pL.

Methods

Glycation and
aggregation of
protein
assays,
carbohydrate
cleaving
enzyme
inhibitory
activity
assessments,
antioxidant
studies, and
determination
of
fructosamine
inhibition.

Protein
glycation and
aggregation
assessments.

In vitro
dipeptidyl
peptidase-1V
enzyme
inhibition.

Anti-
plasmodium
and
cytotoxicity
assays.

Observations References

Methanolic and
acetone extracts
were the most
significant anti-
glycation and
antioxidant agents.
The potential
polyphenolic 167)
compounds
associated with
these effects were
mainly 4-
prenylresveratrol,
vicenin, and
luteolin.

The studied

triterpenes could

inhibit protein

glycation at

multiple stages, [68]
decreasing protein
oxidation and

protecting against
diabetic-related
complications.

The hydro-
ethanolic extract of
pitaya’s fruit
exerted 26.8 £
0.55% of DPP-IV

inhibition, the
ethanolic extract of  (gq)
pitaya’s peel

exerted 62.3 £
0.63%, and the
ethanolic extract of
pitaya’s fruit
exerted 84.2 +
0.72%.

The [
dichloromethane

extract

demonstrated the

most prominent
anti-plasmodium
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Plant Part
Properties Used or Species Models Type of Extract
Compounds

Tested

Concentrations Methods Observations References

activity at
concentrations of
2.13 +0.42 pg/mL.
The extracts
showed
cytotoxicity against
the cancer cells at
final
concentrations of
more than 1000
pug/mL.

Pulp and

peel rich in

maltotriose, The toxicity
quercetin-3- Ethanolic and L against the cells
O-hexoside, vero cel aqueous - Cytotoxicity ranged from 2.18
and extracts. assays. to 2.36 mg/mL for
betalains the peel and pulp.
bioactive

compounds.

; 5]
polyrhizus.  lines.

Cytotoxicity
All extracts
demonstrated
significant

PC3, Bcap- Supercrit.ica.l Maximum . Cytatoxioiy cytotoxicity against

37, and MGC-  carbon dioxide concentrations assays the cancer cell

803 cell lines.  extracts. of 0.7 mg/mL. ' lines at
concentrations
ranging from 0.61
to 0.73 mg/mL.

H.
polyrhizus
and H.
undatus.

Peel. [71]

Hepatoprotective Peel rich in H. HepG2 cells. Pressurized in Concentrations ~ Measurements  The betacyanin-
betacyanins.  undatus. the hot water range from 20 of ROS and rich extracts could
extract. pg/mL to 100 lipid effectively exert
pg/mL. accumulation, antioxidant and
as well as hepatoprotective
biochemical effects in the
tests. treated cells by
controlling their
lipid metabolisms
and diminishing
their TG contents.
These compounds
inhibited the
liberation of the
liver enzymes AST
and ALT and
probably regulated

9. The Effects of Dragon Fruit on Humans: Evaluation of
Clinical Trials

Based on the inclusion and exclusion criteria for the search of studies that were performed using pitaya in humans,
only five clinical trials were added to Table 4. The risk of bias observed in these studies is found in Table 5. These

trials are commented on below.

Table 4. Effects of the genus Hylocereus in human studies.
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ReferenceLocal Model and Patients Intervention Outcomes ég‘éi::e
Pitaya consumption
significantly
Participants improved acute
consumed 24gof FMDat2, 3,and 4
whole dragon fruit h post-consumption
powder (33 mg of compared with
betalains) or a placebo. This was
Randomized, double- placebo daily/for also observed until
blind, placebo- 14 days. Blood 14 d. Pulse wave
[76] United controlled, cross-over pressure, Flow- velocity was Not reported
Kingdom trial with 19 healthy mediated dilation acutely significantly by patients.
subjects (8 ¢, 11 ¢; 18- (FMD), and decreased at 3 h,
40y) arterial stiffness and the
were evaluated (0, augmentation index
1,2,3,and4h improved after 14
and 14 days after days compared
daily with the placebo.
consumption). No significant
differences were
observed for BP.
Quantitative research The consumption
type quasi-experiment of dragon fruit
(pre-tes_t and post-test Participants effecnvgly reduced Not reported
[64] Indonesia nonequwalent control consum'ed 180 g glycemia gnd blood by the
group) with 32 students of red pitaya/7 pressure in authors
(4 5,28 ¢;21-26Y) days. subjects with '
who presented excess excess nutritional
nutritional status. status.
[61] Malaysia Randomized trial with 28  Participants were After 4w: Group 1 Not reported
subjects (14 ¢, 14 2,21  divided into 4 showed a
with type 2 diabetes; groups: 400 g of significant increase
20-55y) red pitaya/d, 6009 jn HDL-c and a
of red pitaya/d, significant

negative control
(diabetic subjects
with normal diet),
and the last group
(healthy subjects
with normal diet)/7
w. The study
included 4 weeks
of treatment and 2
weeks of wash-
out.

reduction of
glycemia, LDL-c,
and triglyceride.
There was a
significant augment
of total cholesterol
level on 7th w. No
significant
modifications were
seen in group 2. No
significant
modifications were
seen in weight and

cell line;

Denv-2—dengue virus type 2; DPP-IV—dipeptidyl peptidase-IV; HeL.. <c...cc. ce.ee. -€ll INe; HepG2—human
hepatoma cell line; MGC-803—human gastric cancer cell line; mMRNA—messenger ribonucleic acid; PC3—human

prostate cancer cell line; ROS—reactive oxygen species; SK-OV-3—ovarian cancer cell line; TG—triglycerides.
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. . Adverse
ReferenceLocal Model and Patients Intervention Outcomes Effects
body fat in any
group.
A significant
Pre-diabetic decrease was seen
participants in glycemia, total
Single-blinded cross- received 60, 80 or  cholesterol, LDL-c,
[43] Malaysia over trial with 36 Pre- 100 g of spray and triglycerides. A Not reported locereus
diabetic participants pitaya (red) significant increase
nowder dailv/4 in HDL-c and total
Stu clyQuestion Appropriate AllocationDouble-Losses ng&%zsrggiigr Outcomesl?c:e'lr']r tég? Sample A,f:.?:ﬁfe
.o s ; o h
Focus Randomization Blinding Blind (<20%) Characteristics An‘,ﬂlysisCalculatlon Up
6] Yes Yes Yes Yes Yes Yes Yes NR NR Yes
(64) Yes No No No NR Yes Yes NR NR No
(64 Yes No NR NR NR Yes Yes No No Yes
[43] Yes No Yes No NR No Yes No No Yes
[44] Yes No Yes No NR No Yes No No Yes

Shafie et al. 24 investigated the effects of using spray pitaya powder (SPP) in normocholesterolemic subjects. All
the doses led to reductions in total cholesterol and LDL-c (p < 0.05); however, the higher the dose, the higher the

reduction in cholesterol lenBls-d-etighedblesity IW%@%&%{gﬁeemﬁﬁwmwmiwere significant differences
(decrease and increase, respectively) in the higher dose (p < 0.05).

In the study of Akhiruddin 2, the pre-diabetic participants were allocated to receive pitaya powder (obtained from
H. polyrhizus) in different concentrations. At the end of the treatment, compared to the control group, the group that
received 100 g per day showed the best reduction in blood glucose (22.90%, p < 0.05). The same was observed
for the lipid levels; there was a significant reduction (p < 0.05) in total cholesterol (26.44%), triglycerides (20.54%),
and LDL-c (69.55%) (the higher the dose, the higher the percentage of reduction). Moreover, the group that
received 100 g of the red pitaya powder presented an increase of 63.8% in HDL-c levels. Although the results of

these two studies are very interesting, the authors did not mention the participants’ age and gender.

Abd Hadi et al. 8% investigated the effects of consuming pitaya fruit in type 2 diabetic subjects that receive red
pitaya daily. Participants were subjected to a seven-week trial consisting of phase 1 (one week) and phase 2 (4
weeks) of treatment, and phase 3 (2 weeks of wash-out). The results showed a reduction (p < 0.05) in glycemia

and lipids.

Fadlilah and Sucipto [64] investigated the effects of red pitaya intake on students’ blood pressure and glycemia after
excessive food consumption. The obtention of the samples was performed using consecutive sampling techniques
with thirty-two respondents each for the treatment and control groups. The glycemia pre-test and post-test in the
treated group were 87.5 mg/dL and 81.0 mg/dL, respectively, and in the control group were 83.00 mg/d and 82.0
mg/dL, respectively. The systolic blood pressure pre- and post-test were 112 mmHg and 115 mmHg, respectively,

in the control group, compared to 117 mmHg and 109 mmHg, in the intervention group. The diastolic blood
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pressure pre-test and post-test were 79 mmHg and 82 mmHg in the control group; in the treated group, it was 77

mmHg and 70 mmHg in the pre- and post-test, respectively.

The study performed by Cheok et al. 28 showed that pitaya intake significantly improved acute low-mediated
dilation (p < 0.001) compared to placebo. Pulse wave velocity was significantly decreased (p = 0.003), whereas the
augmentation index improved after fourteen days (p = 0.02). Although the results of this trial are interesting, it is

biased due to the small sample and a short-time follow-up that could interfere with the interpretation of the results.

Since the pulp and the skin of Hylocereus can exert antioxidant and anti-inflammatory actions, the consumption of
this plant, as shown by the trials mentioned above, can reduce the risk of several diseases related to oxidative
stress and inflammatory processes. These diseases include diabetes, dyslipidemia, metabolic syndrome, and

cardiovascular conditions.
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